Abstract:
The structural modification induced by dehydration in optical silica gel has been studied using the spectroscopy of Eu3' ion. The samples, doped with molar ratio EuISi = 0.01:1, were heated for 48 hours at different temperatures from 60 "C to 200 OC. Information on the dinamical properties of the local environment of the Eu3' were obtained both by fluorescence and excitation measurements at T=ll K. The analysis of the 5D, -+ 7F0 transition appears of particular relevance in this study, because the transition is between J=O states and does not present internal structure. Its inhomogeneous linewidth gives a measure of the energy distribution of the different Eu3' sites. Site selection spectroscopy was performed by exciting into the 5D, state. Three different sets of sites were found. The phonon sidebands of the 5 D , t F, and 'D, +'FO transitions were observed in the excitation spectra.
htmduction
Rare earth doped optical silica sol-gel are of great interest in the field of technological applications [I] . The structural and dynamical modifications induced by the densification process becomes important for controlling the final properties of the system. At this aim the early stage of gel+xerogel transition is quite determinant. Indeed it is at this step of the growth that the original structure and morphology of the xerogel will be determined. In this work we study samples of acid-catalyzed silica gel in this zone of dehydration. For this purpose we use the powerful tool of the spectroscopical properties of the Eu3' ion [ 2 ] . We focus us on the vibronic sideband of the 'D, + -7~o and 'Dl t 7 F o transitions and on the site selection by excitation in the 'D, state.
Expelimental
The samples were obtained by hydrolysis and copolymerization of dietoxydimethylsilane (DEDMS) and tetraethoxysilane (TEOS) as described in a previous work [3] . The gels used in this study were doped with a molar ratio Eu/Si=O.Ol/l The heat treatments, reported in Tab Table I : Sample labelling according to the temperatures of the heat treatments.
Gel

T (OC)
Pulsed excitation was performed by a dye laser with Rh6G or with a mixing of Coumarin 153 and Coumarin 307, pumped by an excimer laser at 308 nm.
Fluorescence and excitation spectra were recorded in time resolved spectroscopy.
ResultF and Discussion Figure 1 shows the low temperature excitation spectra, in the 5Dot7Fo region, for different samples. The measurements were performed by detecting the fluorescence at 16200 cm-' on the maximum of the 5Do+7~, transition. Note the evolution of the ' D 0 t 7~, zero-phonon line. The inhomogeneous linewidth passes from 20 cm-' for the wet gel (Fig. 1, GI) to 50 cm-' for the dried gel (Fig. 1,G9) .
Moreover, the densification 3 process, induces a shift of the 5 line towards higher energies. Thebaricenter is at 17260 cm-' for the wet gel and at 17295 cm-' for the G9 sample. At intermediate heat treatments (Fig. 1, G4, G5 ) another component appears in the high energy region, whose intensity increases with the heat treatments. The peak at lower 17200 17400 17600
energy is assigned to a liquidExcitation Energy (cm-' ) like environment, and the high- [5] and in sodium borate [6] and sodium silicate [7] glasses. In scandium borate [5] vibrational structures at 200 and 270 cm" due to Eu3'++02-were observed. The sideband, which is rather weak in the wet gel, becomes more intense in the dried samples. The coordination number (CN) with water does not change very much during the drying process: a rough estimation, based on lifetime measurements, gives CN=7. 5 observed in the liquid, but with stronger electron-phonon coupling. In fact, the growth of the SiO, network and the consequent local disorder will modiQ the binding lenghts, as well as the magnitude of the covalent iteractions between Eu3' and the surrounding oxygen ligands which can be bridging, non bridging or free. Figure 2 shows the low temperature excitation spectrum of the 5D,+7~o and 5~o t 7~, transitions for the G4 sample. (Fig. 3a and  3f) we observed only one 5Do+7~o fluorescence line. When the excitation energy induced population in the Stark levels of different sites the corresponding SDo+7~o emission lines have been observed (Fig. 3 b-e) . It is evident that for every excitation energy we obtain luminescence from different groups of sites. In time-resolved spectra of Fig. 3 the observed lines were not disturbed by the direct 'D,-+~F, emission although this falls in the same energy range, because the lifetime of the latter is a 
